A Gram-stain-positive, aerobic, non-motile, rod-shaped bacterium, strain 0704C9-2 T , was isolated from hydrothermal sediment of the Indian Ocean. The organism grew with 0-5 % (w/v) NaCl and at 10-37 6C, with optimal growth occurring with 1 % NaCl and at 28-30 6C. , revealed a low reassociation value of 42.9 %. The DNA G+C content of strain 0704C9-2 T was 73.3 mol%. The cell-wall peptidoglycan contained ornithine and the acyl type was glycolyl.
The genus Microbacterium, belonging to the family Microbacteriaceae, was first proposed by Orla-Jensen (1919) , and the description was emended by Collins et al. (1983a) , Takeuchi & Hatano (1998) and again more recently by Krishnamurthi et al. (2012) . At the time of writing, the genus Microbacterium comprised 84 recognized species with validly published names (http://www.bacterio.net/ microbacterium.html). Members of the genus Microbacterium are widespread in nature and have been isolated from diverse habitats such as soil, water, plants, milk products, insects, steep liquor and humans (Gao et al., 2013; Kumari et al., 2013; Mondani et al., 2013) . In this study, we describe the phenotypic and genotypic properties of a novel strain of the genus Microbacterium, strain 0704C9-2 T , isolated from hydrothermal sediment of the Indian Ocean.
Strain 0704C9-2 T was isolated from hydrothermal sediment of the Indian Ocean (depth 2943 m; 27 u 50.999 S 63 u 56.129 E) by the dilution plate technique with incubation on modified ZoBell 2216E agar plates (0.5 % tryptone, 0.1 % yeast extract, 3.4 % sodium chloride and 1.8 % agar) for 3 weeks. The isolate was purified by subculturing on trypticase soy agar (TSA; Difco) plates at 28 u C, and was maintained on TSA slants at 4 u C and as 20 % (v/v) glycerol stocks at 220 uC and 280 uC, respectively.
Extraction of genomic DNA, and PCR amplification and sequencing of the 16S rRNA gene were carried out as described by Li et al. (2007) . A nearly complete 16S rRNA gene sequence of strain 0704C9-2 T (1479 bp) was compared with those of species from GenBank with validly published names via the BLAST program and the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Multiple sequence alignments including strain 0704C9-2 T and other relatives were performed by using MEGA version 5.0 (Tamura et al., 2011) . Phylogenetic trees based on the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods were reconstructed by using the bootstrap test, with 1000 replicates (Felsenstein, 1985 (97.8 %). Phylogenetic analysis of the 16S rRNA gene of strain 0704C9-2 T supported that it belonged to the genus Microbacterium. In the neighbour-joining phylogenetic tree, the strain formed a distinct phyletic lineage closely associated with M. testaceum DSM 20166 T ( Fig. 1 ) Similarly, the phylogenetic association of strain 0704C9-2 T with species of the genus Microbacterium was also conserved in the maximum-parsimony and maximum-likelihood trees (Figs S1 and S2, available in the online Supplementary Material).
The Gram reaction was performed as described by Cerny (1978) . Colony and cell morphology were determined using light microscopy (BH-2; Olympus) and transmission electron microscopy (100CX; JEOL). The optimum temperature for growth was determined by growing the isolate on TSA medium at 4, 10, 15, 20, 25, 28, 30, 37, 42 and 50 u C. The optimal pH for growth was tested at 28 u C at pH 5-11 (at intervals of 0.5 pH units) using the buffer system described by Xu et al. (2005) 
Microbacterium flavescens NaCl concentrations (0-10 %, w/v, in increments of 1.0 %) was investigated on TSA medium prepared according to the formula of the Difco medium except that NaCl was excluded. Cell motility was determined using the methods described by Leifson (1960) . Catalase and oxidase activities were determined in 3 % (v/v) H 2 O 2 and 1 % (w/v) tetramethyl-p-phenylenediamine, respectively. Anaerobic growth was examined in serum bottles with cysteine (0.001 g l
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) added to nutrient broth (0.5 % tryptone, 0.1 % yeast extract and 3.4 % sodium chloride) and the upper air layer was replaced with nitrogen. Hydrolysis of cellulose, gelatin, starch, casein, tyrosine and Tweens 20, 40 and 80, milk coagulation and peptonization, utilization of urea and nitrate reduction were performed as described by Xu et al. (2007) . Additional biochemical tests were performed by using the GP2 MicroPlate (Biolog), API 20NE, API 50CH and API ZYM galleries (bioMérieux) according to the manufacturers' instructions. M. testaceum DSM 20166
T was used as the reference strain for comparative phenotypic studies and was obtained from the German Collection of Microorganisms (DSMZ).
Strain 0704C9-2 T formed yellow, circular, lubricious and opaque colonies after incubation at 28 u C for 36 h on TSA plates. Cells were aerobic, non-motile, non-spore-forming, Gram-stain-positive, short rods, approximately 0.3-0.6 mm wide and 1.1-3.0 mm long (Fig. S4) . Growth occurred at 10-37 u C and pH 6.0-10.0. Optimal growth was observed at 28-30 u C and pH 7.0-8.0. Strain 0704C9-2 T was able to grow with 0-5 % (w/v) NaCl, with optimal growth occurring with 1 % (w/v) NaCl. The physiological and biochemical characteristics of strain 0704C9-2 T are given in the species description; those that serve to distinguish this strain from its closest phylogenetic neighbours are listed in Table 1 . Strain 0704C9-2 T could be clearly distinguished from M. testaceum DSM 20166 T , its phylogenetically closest neighbour, on the basis of the range of NaCl concentration and temperature for growth, colony colour, nitrate reduction, assimilation of D-sorbitol and activity of N-acetyl-bglucosaminidase. Differences were also observed between strain 0704C9-2 T and the other closely related species in several biochemical properties (Table 1 ).
The amino acids in cell-wall hydrolysates were determined as described by Schleifer & Kandler (1972) . The acyl type of peptidoglycan was tested by diethyl ether extraction according to the method of Uchida et al. (1999) . The whole-cell sugars were detected by HPLC (model 1100; Agilent) after pre-column derivatization with 1-phenyl-3-methyl-5-pyrazolone (PMP). Menaquinone analysis was performed by the Identification Service of DSMZ, Braunschweig, Germany. The cellular fatty acid analysis was performed according to the protocol of Kämpfer & Kroppenstedt (1996) . Polar lipids were extracted, examined by two-dimensional TLC and identified using previously described procedures (Collins & Jones, 1980; Minnikin et al., 1979) . The DNA G+C content of strain 0704C9-2 T was determined by using the HPLC method of Mesbah et al. (1989) . DNA-DNA hybridization was performed according to the method of Ezaki et al. (1989) . The amino acids ornithine, alanine, glycine, homoserine, glutamic acid and glutamine were detected in cell-wall preparations of strain 0704C9-2 T . The acyl type of the peptidoglycan was glycolyl. The whole-cell-wall sugars were mannose (34.2 %), galactose (36.1 %), rhamnose (11.1 %), glucose (6.5 %) and traces of ribose (1.7 %). The major fatty acids were anteiso-C 15 : 0 (34.4 %), anteiso-C 17 : 0 (25.4 %), iso-C 16 : 0 (21.7 %) and iso-C 15 : 0 (10.9 %) ( Table S1 ). The major menaquinones were MK-11 (62.0 %), MK-10 (24.0 %) and MK-12 (12.0 %). The major polar lipids were diphosphatidylglycerol, phosphatidylglycerol, two unknown glycolipids and an unknown phospholipid (Fig. S3) . The DNA G+C content of strain 0704C9-2 T was 73.3 mol%, a value that is within the range described for the genus Microbacterium (Krishnamurthi et al., 2012) . These chemotaxonomic markers for strain 0704C9-2 T are all consistent with assignment to the genus Microbacterium. DNA-DNA hybridization experiments with strain 0704C9-2 T and its closest relative, M. testaceum DSM 20166 T , revealed a low reassociation value of 42.9 %.
Together, the DNA-DNA hybridization results and the differentiating phenotypic and genotypic characteristics showed that strain 0704C9-2 T should be classified as the type strain of a novel species within the genus Microbacterium, for which the name Microbacterium hydrothermale sp. nov., is proposed.
Description of Microbacterium hydrothermale sp. nov.
Microbacterium hydrothermale (hy.dro.ther.ma9le. N.L. neut. adj. hydrothermale from a hydrothermal area).
Cells are Gram-stain-positive, non-motile, non-sporeforming, short rods, approximately 0.3-0.6 mm wide and 1.1-3.0 mm long. Colonies on TSA medium are yellow, circular, lubricious and opaque after incubation at 28 u C for 36 h. Grows at 10-37 u C and pH 6.0-10.0. Optimal temperature for growth is 28-30 u C and the optimal pH is 7.0-8.0. Growth occurs in the presence of 0-5 % (w/v) NaCl, with optimal growth with 1 % NaCl (w/v). Catalasepositive and oxidase-negative. No growth under anaerobic conditions. Positive for peptonization and coagulation of milk, indole production and hydrolysis of cellulose, casein, gelatin, starch and Tweens 20, 40 and 80. Negative for production of H 2 S, nitrate reduction and Voges-Proskauer reaction. Assays using the API ZYM system are positive for esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, a-galactosidase, b-galactosidase, naphthol-AS-BI-phosphohydrolase, N-acetyl-b-glucosaminidase, a-glucosidase, bglucosidase and a-mannosidase, and negative for alkaline phosphatase, lipase (C14), a-chymotrypsin, b-glucuronidase, trypsin and a-fucosidase. The type strain, 0704C9-2 T (5LMG 27542 T 5CGMCC 1.12512 T ), was isolated from hydrothermal sediment of the Indian Ocean. The G+C content of the genomic DNA of the type strain is 73.3 mol%. Yokota et al. (1993) . DData from Behrendt et al. (2001) . dData from Collins et al. (1983b) . #DPG, diphosphatidylglycerol; PG, phosphatidylglycerol; GL, glycolipid; PL, phospholipid; DGDG, diglycosyldiacylglycerol.
